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I. Introduction  

The year 2020 marks the 

400th Anniversary of the 

Mayflower voyage, the 

end of the òGreat Dyingó 

of the Wampanoag, and 

a new beginning with the 

establishment of the colony 

of Plymouth with the 

Pilgrims. The Pilgrims 

arrived on the Mayflower 

at the onset of winter and 

struggled through the 

hardship of bitter cold, 

snow and ice to establish 

themselves in the New 

World. The Wampanoag 

suffered a devasting 

plague and great loss of 

their Nation with the death 

of 10,000s of their people.1 

Nonetheless, the people of 

Plymouth, both colonists and Wampanoag, persisted creating a 400 year legacy that is being 

celebrated locally, nationally, and internationally in this commemorative year. As history comes 

full circle, with our changing climate and the COVID-19 global pandemic, Climate-Ready Healthy 

Plymouth in 2020 could not be more relevant. As climate change is a global crisis, residents of 

Plymouth have lain out a plan to thrive in the face of its adversity.  

Climate change is a global emergency affecting our environment, economic, and humanity and the 

northeastern United States is one of the most vulnerable to our changing climate, particularly with 

projected sea level rise (SLR), extreme heat, and flooding with extreme precipitation events. 

Plymouth contains a rich fabric of cultural and natural assets and is internationally renowned for 

its history as òAmericaõs Hometownó and the First Thanksgiving Feast. It is one of the oldest 

municipalities in the New England and the United States covering 134 square miles, 37 miles of 

coastline and 450 ponds. Plymouth is home to one of the largest contiguous tracts of the globally 

rare Atlantic Coastal Pine Barren forest and contains some of the most endangered species in 

Massachusetts. The Town through time has had the foresight to protect and promote these assets 

to uphold its cultural character and healthy, livable community. However, the climate change 

hazards threaten not only these assets but also the health of the Plymouth community. Climate-

                                                           
 

1 άh¦wέ{¢hw¸Υ плл ¸9!wS OF WAMPANOAG HISTORY. https://www.plymouth400inc.org/our-story-exhibit-

wampanoag-history/ 
 

Mayflower II sets sail in Plymouth Harbor. Photo credit: Prince 

George Citizen  

https://www.plymouth400inc.org/our-story-exhibit-wampanoag-history/
https://www.plymouth400inc.org/our-story-exhibit-wampanoag-history/
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Ready Healthy Plymouth analyzes how past and projected climate change hazards through the 

lens of Plymouthõs Social Determinants of Health to evaluate the implications on Plymouthõs 

infrastructure, environmental, and society and opportunities to adapt for better health outcomes. 

This project was funded by an expanded scope of the Massachusetts Executive Office of Energy 

and Environmental Affairs Municipal Vulnerability Preparedness (MVP) Planning Grant and 

completed in partnership with Old Colony Planning Council.  

 

Table 1 Members and affiliation of the Climate-Ready Health Plymouth Core Team, responsible for 
guiding the development of the project and engaging and leading the public throughout the process.  

 

 

This plan was guided by a highly engaged Core Team which included municipal staff, municipal 

volunteers from the Board of Health and Planning Board, Old Colony Planning Council, Beth Israel 

Deaconess Hospital, and a team of dedicated volunteers (Table 1). The Core Team was 

instrumental in guiding the development of the analysis and overall project, in providing 

facilitation and leadership during public engagement events, and securing substantial public 

participation in the project. The Core Team had seven meetings, two of which were virtual whose 

Core Team Members    Affiliation      

Lee Hartmann      Planning and Development 

Laurie Muncy      Principal Planner, OCPC 

Karen Keane      Public Health 

Rich Vacca      Conservation 

Jonathan Beder     Public Works 

Henry Lipe      Emergency Management 

David Gould      Marine and Environmental 

Ken Tavares      Board of Selectmen  

Birgitta Kuehn      Board of Health  

Malcolm MacGregor     Planning Board 

Gerre Hooker      Conservation Commission 

Christopher Moore    Beth Israel Deaconess Hospital-Plymouth 

Bill Keohan       Community Preservation 

Dorie Stolley      Community Member 

Judy Savage       Community Member 

Evelyn Strawn      Community Member 

Joanne Zygmunt    Senior Planner, OCPC  
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agendas are included in Appendix D Core Team Meeting Documentation. Hard copies of sign-in 

sheets were not accessible for this report due to COVID-19 social distancing and office closures.  

 

Importantly, Climate-Ready Health Plymouth is a reflection and compilation of the expertise of 

Plymouth residents, businesses, stakeholders, and organizations through a series of public 

engagement events as follows:  

 
Town-wide Public Forum  January 27, 2020  Plymouth North High School 

Cedarville/Manomet Focus Group January 30, 2020 Plymouthõs Historic Simes House  

Downtown Plymouth Focus Group February 5, 2020 Plymouth Town Hall Shallop Room 

North Plymouth Focus Group  February 12, 2020 The Loring Center 

South Plymouth Focus Group  February 18, 2020  Plymouth South High School 

West Plymouth Focus Group  February 19, 2020  Plymouth Municipal Airport 

MVP Workshop    April 9-May 19, 2020 Virtual Online  

Final Public Forum Online                   May 26, 2020  Virtual Online and Live Streamed on                 
MAPCõs and All Things Plymouth 
Facebook pages.  

All materials, including posters and presentations were posted on the Townõs website at  

https://www.plymouth-ma.gov/planning-development/pages/climate-change-municipal-vulnerability-
preparedness 

The DRAFT final Climate-Ready Healthy Plymouth report was posted on the Townõs website for two 
weeks after the Final Public Forum for public comment. Three comments were received and are 

posted in Appendix E.  The virtual MVP workshop can be found here: https://www.mapc.org/resource-
library/plymouthmvp/. 

The Summary of Findings Report, summarizing the Community Resilience Building Workshop hosted 
virtually online from April 9-May 19, 2020 and the affiliation of participants can be found in 
Appendix B MVP Workshop Summary of Findings. A summary of public responses from focus 

groups and public forums is included in Section V. Public Engagement Analysis and Summary. 

https://www.plymouth-ma.gov/planning-development/pages/climate-change-municipal-vulnerability-preparedness
https://www.plymouth-ma.gov/planning-development/pages/climate-change-municipal-vulnerability-preparedness
https://www.mapc.org/resource-library/plymouthmvp/
https://www.mapc.org/resource-library/plymouthmvp/
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II. Climate Change: A New Paradigm 

In the last five years, Massachusetts has experienced increasingly more frequent and severe 

weather events. Record-breaking snowfall in 2015, a wide-spread and severe drought in 2016, 

the warmest year on record in 2017, and four Norõeasters in one month and flooding comparable 

to the Blizzard of 1978 in 2018. Additionally, Massachusetts in 2018 saw the most precipitation 

ever recorded since1890, according to the Blue Hills Weather Station. Climate Change is not 

imminent but affecting the people and cities and towns of the Commonwealth today, particularly 

those in coastal communities like Plymouth. Climate change hazards typically affect infrastructure, 

environment, and society/public health in three ways: (i) warming temperatures, (ii) shifting 

precipitation patterns leading to severe weather events such as severe norõeasters, drought, and 

heavy rain events, and (iii) sea level rise and storm surge. This section summarizes historic climate 

change patterns and projections as modeled by scientists particularly relevant to Plymouth and is 

summarized in Table 2 

Table 2 Summary of climate change impacts historically and projected mid and late century.   

Climate Risk 1900-Present 2050 2100 

Sea Level Rise  11ó in Boston Harbor Ò4.2 feet  Ò7.4 feet 

Temperature 2º globally  ~22 days over 90º ~50 days over 90º 

Precipitation 

>10% increase in 

Boston; 70% increase 

NE US 

10 days with >1ó 

Precipitation Events 

1% Chance Storm 
becomes a 25% Chance 

Storm 

 

2.1 Temperature 

Our climate has always been regulated by gases, including carbon dioxide, methane, and nitrous 
oxide, that blanket the earth. These gases trap heat that would otherwise be reflected out to 
space; without them our planet would be too cold to support life. We refer to these gases as 
ògreenhouse gasesó (GHGs) for their heat trapping capacity. Changes in GHG concentrations 
occur naturally, due to such events as volcanic eruptions, and variations in solar energy entering 
the atmosphere. 

In the past century, human activity associated with industrialization has contributed to a growing 
concentration of GHGs in our atmosphere. The combustion of fossil fuels, our primary energy 
source in the age of industrialization, releases GHGs into the atmosphere. There is a direct 
correlation between increases in carbon dioxide concentrations and global temperature. There is 
by now widespread consensus among scientists regarding the warming of our climate and its 
causes (Figure 1). 

Future temperature projections for the Northeast indicate an increasing likelihood of heat waves, 
measured by the likely number of days over 90ě and 100ě. The South Coastal Basin, where 
Plymouth lies, may be cooler than other inland or dense urban areas in the Commonwealth due to 
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Figure 1 An illustration of how greenhouse gases such as carbon dioxide and methane cause the 
greenhouse effect and warming of the Earth. A graph of how increasing concentrations of carbon 
dioxide has contributed to an accelerated warming of the earth.  

 
 

the presence of offshore winds and this is demonstrated by differences in temperature projections. 

The South Coastal Basin could experience 8-13 days over 90ě by 2030 and 9-57 days over 

90ěby the end of the century. Metro Boston may experience 20-40 days over 90ě by 2030 and 
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90 days over 90ě by the end of the century.2,3,4 In addition to warming summer temperatures, 

winters are already warming and scientists project that to continue by an increase of 2ě- 6ě in 

2030 and an increase of 4ě-12ěby the end of the century.6,7,8 

 

Even small changes in temperatures can have a dramatic effect, such as changing precipitation 

patterns and extending the growing season.5 The implications of warmer winters and summers are 

a shift in the growing season and freeze/thaw cycle for the northeast. The Northeast has already 

seen a significant deviation from the long-term average growing season beginning in the late 

1980s with nearly 14.3 days longer growing season.6 Future projected warming translates into a 

climate like Georgia mid-century or to Louisiana in the late century.  These shifts in temperature 

will have an important effect on food production, natural systems, species and vector borne 

disease migration, and public health. In addition, they will affect energy use for heating and 

cooling.   

 

Table 3 South Coastal Basin area (SC) projected increases in average temperature in degrees 

Fahrenheit. 

South Coastal 

Basin 

Baseline 

1961ð2010 
2030 2050-2070 2090-2100 

SC Annual 

Average 
50ě 52ě-58ě 52ě-58ě 53ě-60ě 

SC Winter 

Average 
31ě 33ě-35ě 33ě-39ě 34ě-40ě 

SC Summer 

Average 
69ě 71ě-73ě 71ě-78ě 72ě-81ě 

Source: Northeast Climate Science Center. UMass Amherst. Massachusetts Climate Change Projections. 
December 2017 

 

2.2 Sea Level Rise 
From 1921 to 2018 in Boston Harbor, the rate of sea level rise has occurred at approximately 

2.8 mm/ year with a total of 0.93 feet in the last century (Figure 2) measured at Boston Tide 

Gauge. Sea level rise in Massachusetts results from confluence of several factors, the most 

                                                           
 

2 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016 
3 Under RCP 4.5 conditions. City of Cambridge, Climate Change Vulnerability Assessment, (City of Cambridge, 
2015), http://www.cambridgema.gov/CDD/Projects/Climate/climatechangeresilianceandadaptation.aspx cited in 
BRAG. 
4Northeast Climate Science Center. UMass Amherst. Massachusetts Climate Change Projections. December 2017 
5 Northeast Climate Science Center. UMass Amherst. Massachusetts Climate Change Projections. December 2017 
6 Climate Central. 2018. POLLEN PROBLEMS: Climate Change, the Growing Season, and Americaõs Allergies. 

http://www.cambridgema.gov/CDD/Projects/Climate/climatechangeresilianceandadaptation.aspx
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significant is caused by global warming through from accelerated rates of greenhouse gas 

emissions in our atmosphere. Sea level rise is caused by the following factors:  

 

1. Increase of water into the ocean system as a result of glaciers melting at an 
accelerated rate.  

2. Global warming causes ocean warming and thermal expansion of oceans.  

3. Land subsidence (minor influence) along the east coast in response to the last glacial 

period which causes coastlines to sink and greater extent of oceans on the land. With 
glacial retreat, the land is very slowly reshaping its elevation (returning to an isostatic 
balance) causing some portions of the east coast to rebound (rise), and some areas to 
subside (sink).  

4. Magnetic pull is a minor influence on sea level rise. Shifts in our magnetic pull are 
naturally occurring at geologic time scales. Changes in magnetic pull can influence the 
extent globally where sea level rise occurs to a greater or lesser extent.   

Figure 2 Sea level rise over the last century as measured at Boston Tide Gage.  

 

There are several models and projections for sea level rise available. The majority derive results 

that are relatively similar based upon some key assumptions, such as emission scenarios, glacial 

melting, wind, tides, etc. The Boston Harbor Flood Risk Model (BH_FRM) utilizes the widely 

accepted Advanced Circulation (ADCIRC) probabilistic model. This model is a high-resolution, 

hydrodynamic, probabilistic model that calculates probable future water flows as a result of 

tides, elevations, waves, winds, rivers, and various storms, accounting for inland storm runoff 

interaction with the coastal water activity at their interface in the model, with respect to state  
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Table 4. Total Relative Sea Level Rise projections in Boston and South Shore for the òHighestó 
emission scenarios and graphic on how reducing greenhouse gas emissions can reduce the impact 
of SLR.  

 2030 2050 2070 2100 

Boston BH_FRM 7 8.00 in. 1.50 ft. 3.10 ft. 7.40 ft. 

Boston Tide Gauge8 0.4-0.9 ft. 2.4 ft. 4.2 ft. 7.6 ft. 
 

The Boston Tide Gauge model was derived from a similar process as the BH_FRM with more 

localized resolution. Neither of these models area available spatially for the Town of Plymouth. 

Therefore, this study utilizes the National Oceanic Atmospheric Administration (NOAA) sea level 

rise spatial data derived from the Bathtub model that accounts for local and regional tidal 

variability and hydrological connectivity for spatial analyses of vulnerability. The studied utilized 

a depth of 4.0 feet of NOAA Sea Level Rise based upon the depths projected by the Boston 

models for mid-century or 2050.  

 

Scientists anticipate that the rate of sea level rise will increase and accelerate, anticipating an 

additional eight inches by 2030.9,10  Several local and state-wide sea level rise projection models 

indicate similar levels where Massachusetts could experience 6.5-7.5 feet of sea level rise by the 

end of the century (Table 4).11 In the near term, sea level rise has exasperated the extent of 

coastal flooding cause by hurricanes, norõeasters, and blizzards.  

 

2.3 Precipitation 
For the last fifty years, precipitation has increased 70% in the Northeast in the amount of rain 
that falls in the top 1% of storm events.12 November and fall of 2018 is the wettest November 
and fall on record since 1891 and third wettest year on record.13 Due to several stormy periods 
during the year, annual precipitation was very high and totaled 67.20 inches, which was more 
than 18 inches wetter than the long-term mean and nearly 14 inches more than the 30-year 
normal.  

Projections for future precipitation suggest an increase in total precipitation, changes in 

precipitation patterns, and increased frequency of extreme storms such as hurricanes and 

norõeasters. For example, a 100-year storm is defined as a storm that would have a 1% chance 

                                                           
 

7 Douglas, E.M., Kirshen, P.H., Bosma, K., et al.  2017. Simulating the Impacts and Assessing the Vulnerability of the 
Central Artery/Tunnel System to Sea level Rise and Increased Coastal Flooding. J Extreme Events 3 (4): 1650013 (28 
pages). 
8 bƻǊǘƘŜŀǎǘ /ƭƛƳŀǘŜ {ŎƛŜƴŎŜ /ŜƴǘŜǊΦ ¦aŀǎǎ !ƳƘŜǊǎǘΦ άaŀǎǎŀŎƘǳǎŜǘǘǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜ tǊƻƧŜŎǘƛƻƴǎέΦ 5ŜŎŜƳōŜǊ нлмт 
9 U.S. Environmental Protection Agency. 2016. Climate Change Indicators in the United States, 2016.  Fourth 
meditation. EPA 430-R-16-004. www.epa/gov/climate-indicators. 
10 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016 
11 MAPC. 2018. Duxbury Climate Vulnerability Assessment and Action Plan. Pp.15-16 
12 USGCRP, 2018: Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume 
II [Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. 
Global Change Research Program, Washington, DC, USA. doi: 10.7930/NCA4.2018. 
13 Blue Hill Observatory & Science Center. 2019. http://bluehill.org/observatory/2018/02/2018 -precipitation/ 

http://bluehill.org/observatory/2018/02/2018-precipitation/
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of occurring in any given year or consecutive years. Historically this could create 8.9 inches of 

rain, but that could increase to 10 inches of rain by 2044 and 11.7 inches of rain by 2084  

(Figure 3).14  

The actual amount of increased precipitation or number of extreme weather events per year is 

difficult to project into the future.15,16  However, the Northeast Climate Science Center does report 

an anticipated increase in rainfall for Massachusetts in the spring and winter months and their 

climate projection models suggest that the frequency of high-intensity rainfall events will also 

increase.17 Consequently, warming temperatures can cause greater evaporation in the summer 

and fall, as well as earlier snowmelt,28 leading to periods of either drought or extreme snowfall. 

The Northeast Climate Science Center projects a small decrease in average summer precipitation 

into the century; this combined with projected higher temperatures could increase the frequency of 

episodic droughts.29 Finally, scientists anticipate the Boston region will continue to experience 

significant snow events through 2100,20 though at this time, winter precipitation will be more rain 

than snow due projected warmer winters.23 

                                                           
 

14 City of Cambridge, Climate Change Vulnerability Assessment, (City of Cambridge, 2015), Temperature and 
Precipitation Projections 
(http://www.cambridgema.gov/CDD/Projects/Climate/~/media/A9D382B8C49F4944BF64776F88B68D7A.ashx) 
15 Climate Ready Boston, òThe Boston Research Advisory Group Report: Climate Change and Sea Level Rise 
Projections for Boston,ó June 2016 
16 Horton, R., G. Yohe, W. Easterling, R. Kates, M. Ruth, E. Sussman, A. Whelchel, D. Wolfe, and F. Lipschultz, 2014: 

Ch. 16: Northeast. Climate Change Impacts in the United States: The Third National Climate Assessment, J. M. Melillo, 
Terese (T.C.) Richmond, and G. W. Yohe, Eds., U.S. Global Change Research Program, 16-1-nn 
17 Northeast Climate Center UMass Amherst. Massachusetts Climate Change Projections. December 2017. 

Figure 3. Future Precipitation Projections for Design Storms. Source: Cambridge Climate 
Vulnerability Assessment.  

 

http://www.cambridgema.gov/CDD/Projects/Climate/~/media/A9D382B8C49F4944BF64776F88B68D7A.ashx
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III. Plymouth Public Health 

 

Many factors influence individual and community-level health outcomes, and they include much 

more than genetics and access to healthcare. There is agreement among public health experts 

that health outcomes are highly influenced by social, environmental, and behavioral conditions 

shaped by the context in which we live.18  These conditions are collectively termed the social 

determinants of health. In Massachusetts, the MA Department of Public Health (DPH) groups social 

determinants of health into six categories: Built and Neighborhood Environment, Education, 

Employment, Housing, Violence (called Safety in this report) and Social Environment, which are 

described in Figure 4.  

Figure 4 The Massachusetts Department of Public Health Social Determinants of Health as identified 
by the 2017 Massachusetts State Health Assessment.  

 

Social determinants of health are driven by policies and values established across social and 
economic systems. Systemic inequities result in an unequal distribution of poor health outcomes (i.e. 

                                                           
 

18 Massachusetts Department of Public Health. Massachusetts State Health Assessment. Boston, MA; October 
2017 as originally published in:  Tarlov AR. Public policy frameworks for improving population health. Ann N Y Acad 
Sci. 1999;896:281-93. 
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health disparities). Racial and ethnic minorities, people with lower education attainment and 
income, and people living in areas with greater toxic exposure and unequal access to healthcare, 
education, housing, employment, etc. may experience higher rates of chronic disease, 
hospitalizations, and premature births and deaths. 

Health disparities are also indicators of social vulnerability. Social vulnerability refers to social, 
economic, demographic, or health factors that may make groups of people less resilient to climate 
change impacts and other stressors. For example, older adults, young children, pregnant women, 
people with disabilities, and people with pre-existing health conditions are more vulnerable to 
extreme heat and poor air quality. Low-income people are often more susceptible to financial 
shocks, after extreme weather events. This can impact financial security and the ability to secure 
safe shelter and medical needs. Social isolation can also influence vulnerability, as it limits access 
to critical information, municipal resources, and social support systems. People at the most risk for 
social isolation include those living alone and people with limited English language proficiency. 
Certain vulnerabilities tend to be correlated; for example, older adults are more likely to have a 
disability and live alone than younger adults. Finally, people who live or work in vulnerable 
locations such as coastal or inland floodplains, areas prone to wildfire, or urban heat islands19 
may be more likely affected by climate impacts. 

Because social vulnerability and health disparities are inter-related, Plymouth can promote better 
health outcomes for all, particularly in the face of climate change. Strategies for adapting to a 
changing climate should work to eliminate health disparities and protect those most socially 
vulnerable. This section reviews some of the socio-economic and public health strengths and 
vulnerabilities in the Town of Plymouth. 

3.1 Social Vulnerability in Plymouth 

As of the 2010 census, there were 58,000 people in Plymouth, projected to over 60,000 in 2018 
according to Census projections for 2018. MAPCõs projected growth of Plymouth was a 
population over 60,000 by 2030. 20 The town has experienced 7.7% population growth in the 
last decade alone.21 There is a declining population of children and increasing population of 
seniors, 20% in 2018 and project at 30% of total population in 2030 (Figure 5).  

Of Plymouthõs population, 93% are white, 2.4% are Hispanic or Latino, 2% are Black, 0.1% are 
Native American and the remaining are Asian, Pacific Islander, or two or more races. Nearly 8% 
of Plymouth residents speak a language other than English and 30% of those speak English 
poorly (Figure 6). Racial or ethnic groups may also be more likely to have certain social 
vulnerabilities than others. For example, Black and Latino populations have a much higher rate of 
asthma hospitalizations than other groups. Housing and mortgage discrimination practices forced 

                                                           
 

19 Urban heat islands experience higher temperatures than surrounding areas as a result of low vegetation and 
large surface area of impervious cover.  
20 Metropoliǘŀƴ !ǊŜŀ tƭŀƴƴƛƴƎ /ƻǳƴŎƛƭΦ нлмп άtƻǇǳƭŀǘƛƻƴ ŀƴŘ IƻǳǎƛƴƎ 5ŜƳŀƴŘ tǊƻƧŜŎǘƛƻƴǎ ŦƻǊ aŜǘǊƻ .ƻǎǘƻƴέ 
https://www.mapc.org/learn/projections/ 
21 https://www.census.gov/quickfacts/plymouthtownplymouthcountymassachusetts 

https://www.mapc.org/learn/projections/
https://www.census.gov/quickfacts/plymouthtownplymouthcountymassachusetts
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people of color to certain neighborhoods, ones that have less tree cover and poor air quality. 
Both conditions can contribute to greater incidences of asthma and respiratory distress.  

 

Figure 5 Population growth in Plymouth according to population and housing demand projections 
completed by MAPC in 2014. 

 

There are over 23,000 households in Plymouth of which 79% were owner-occupied. Only 3% of 
households have no car and 79% have two or more cars indicating that most residents have 
secure access to transportation. Renters in Plymouth are typically paying more than 35% of their 

annual income on rent, 5% above the recommendation of 30% of income on housing (Section 4.3 
Housing provides more information on housing and affordability in Plymouth). Fourteen percent of 

Plymouth households are unmarried with dependents and 10% are unmarried female head of 
households with dependents. Overall, there are 23% of households are persons living alone. Fifty 
percent of those living along are over the age of 65. Hence, seniors, unmarried female heads of 
households, renters and people of color are the most significant socially vulnerable demographics.  

The median income for Plymouth is $83,745 which is higher than the Massachusetts median income 
of $77,385 and surrounding towns of Kingston, Carver, and Wareham. Census 2010 data 
indicated a 7.5% poverty level though projections for 2018 indicate a decrease of poverty to 
6.6%. This is less than the Commonwealthõs poverty level of 10.4%. Poverty level is a family of 
four with a household income of $24,900. However, 7.1% of the population relies on State 
services for food and females over the age of 65 are the greatest demographic living in poverty. 
Finally, the average male income is 3.4 times the average female income. This data suggests that 
females are the most constrained by income and more likely to have greater vulnerability in 
recovering from financial loss due to extreme weather events or pandemics associated with 
climate change.  
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Figure 6 Communities of color and linguistic isolation in Plymouth.  

 

Overall, Beth Israel Deaconess Hospital in Plymouth, according to its 2019 Community Health 
Needs Assessment, identified youth, older adults (seniors), low to moderate income individuals and 
families, and individuals with chronic complex conditions as their Priority Populations in prioritizing 
implementation strategies that eliminate barriers to health, service gaps, or adverse social 
determinants of health.22 

3.2 Public Health Strengths 
The Town of Plymouth has a strong culture of community, history, and appreciation for its natural 

areas that contribute to significant public health benefits across the Town. For example, 86% of 

Plymouthõs residents live with a 10-minute walk of a park, open space, or natural area, and parks 

are distributed largely equally across race, income, and age. The average United States city has 

                                                           
 

22 Beth Israel Deaconess Hospital-Plymouth: Community Health Needs Assessment 2019. P. 40 
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54% of its residents within a 10-minute walk of a park.23 Nearly 40 years of scientific research 

has documented the public health benefits of parks and open spaces. These range from safety 

from traffic, crimes, and violence, more active living, healing and therapy to trauma, stress, and 

anxiety, improved mood, mental acuity, greater mindfulness and creativity, and greater social 

capital.24 All these characteristics promote a strong foundation for public health. Plymouth boasts 

many parks and 30% of its area is protected open space. Further, during the COVID-19 

pandemic and social distancing, residents gathered in the Townõs parks for all the reasons 

described above. These parks were so populated during this time, demonstrating a strong affinity 

and demand for the resource, the Town made the decision to close many parks to avoid large 

congregations and spread of the COVID-19 virus.  

Figure 7 Rates of chronic disease in Plymouth per 100,000 residents in the service area of Beth Israel 
Deaconess Hospital-Plymouth.25 

 

Most Plymouth residents have access to healthy foods. Plymouth has over five groceries stores 
well-distributed throughout the Town. There are several farms such as the protected Plymouth 
County Farm and Cranberry Hill Organic Farm and a two farmerõs markets at Downtown 
Plymouth and Plimoth Plantation. Additionally, there are several places with food pantries in 
Plymouth, some of these include churches such as Zion Evangelical Lutheran Church, Christ Church, 
and Blessed Kateri Church. There are also food pantries at the Salvation Army/Plymouth Pantry 

                                                           
 

23 ParkServe ϰhttps://www.tpl.org/city/plymouth-massachusetts 
24 ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ŀǎƘƛƴƎǘƻƴΦ нлмуΦ άDǊŜŜƴ /ƛǘƛŜǎΥ DƻƻŘ IŜŀƭǘƘέ https://depts.washington.edu/hhwb/ 
25 Beth Israel Deaconess Hospital-Plymouth: Community Health Needs Assessment 2019. Pp. 28-38 
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and the South Shore Community Action Council. Additionally, Plymouth schools provide free and 
reduced breakfast and lunch. During COVID-19 when schools were closed, Plymouth continued to 
provide free and reduced breakfast and lunch at the Hedge School in North Plymouth.  

Plymouth is a safe place to live. There are approximately 283 aggravated assault crimes per 
100,000 people in 2018 but this is a slight increase from 2017of 252 per 100,000. This is less 
than the County at 373 crimes per 100,000 and less than Boston and Brockton at 406 and 631 
per 100,000 respectively. Property crime was the most frequent crime at 638 per 100,000 and 
rape, murder/manslaughter and arson were the least frequent crimes at 12, 2, and 2 per 
100,000 people respectively.26  

Finally, Plymouth has less incidences of diabetes than the Commonwealth of the Beth Israel 
Deaconess Service Area (BID-SA) which includes Plymouth Carver, Duxbury, and Kingston (Figure 
7). Plymouth also has lower rates of Pneumonia/influenza mortality than Kingston and Carver and 
lower rates of mental health disorder mortality in comparison to the Commonwealth (  

Figure 8).  

Figure 8 Mortality rates per 100,000 deaths for various conditions in Plymouth and Massachusetts.  

 

                                                           
 

26 2018 Federal Bureau of Investigation Crime Data. Socrata. Open Data Network. 

https://www.opendatanetwork.com/entity/1600000US2554275/Plymouth_MA/crime.fbi_ucr.count?cri
me_type=Aggravated%20assault&year=2018 
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3.3 Public Health Challenges 

The Beth Israel Deaconess Hospital (BID)- Plymouthõs Community Health Needs Assessment 
determined that the most prevalent and challenging health issues in their service area are 
substance abuse and mental health disorders. BID also reports that these issues are having a 
profound impact on individuals, families, and the community at-large. Heroin was the primary 
substance abuse in Plymouth at 48.5% whereas the primary substance abuse in Duxbury and 
Kingston was alcohol at 39.2%and 51.3% respectively. In 2017, there were 106 Plymouth 
resident deaths by from opioids, notably greater than Carver (27), Duxbury (7) and Kingston 
(14).27 There were 72 incidences of Plymouth residents per 100,000 people receiving in-patient 
care for opioid use in 2018 and 400 emergency department opioid treatments in Plymouth. These 
are both greater than rates across the BID-SA. Further, there were 461per 100,000 residents 
discharge from in-patient treatment of mental health conditions in 2018, greater than rates across 
the BID-SA.  

Figure 9 Opioid and mental health treatment rates in 2018 per 100,000 adults in Plymouth and 
Massachusetts.  

 

BID notes that access that there are extremely limited Behavioral Health Services in the region or 
that the demand for services far exceeds the supply of services. BID noted that access is 
particularly difficult for LGBQT, limited proficiency English speakers, cultural perspectives, people 
of color and recent immigrants.  

                                                           
 

27 Beth Israel Deaconess Hospital-Plymouth: Community Health Needs Assessment 2019. Pp. 28-38 
 

72

400

461

70

358.7 421

0

50

100

150

200

250

300

350

400

450

500

Opioids In-Patient
Treatment

Opioids Emergency Dept. Mental Health Inpatient
Discharge

Plymouth BID-SA



22 
 

Plymouth has notably higher rates of infectious and chronic diseases than the surrounding 
communities in the BID-SA and in some cases the higher rate is statistically significant to rates in 
the Commonwealth. Plymouth residents had notably higher rates of Chlamydia, Hepatitis C, and 
gonorrhea. Pneumonia/influenza mortality rate in Plymouth at 20.7 deaths per 100,000 deaths is 
higher than the rate in the Commonwealth at 17.1 deaths per 100,000. The leading cause of 
death for the residents in the BID service area include heart disease, cancer, stroke, diabetes, and 
respiratory disease the leading causes of death. And though 86% of residents have access to a 
park, most 23% of residents in Plymouth County are inactive and 11% of Plymouth County 
residents have diabetes. 

From a more social public health perspective, BID noted that residents of their service area had 

difficulty navigating the medical care system and accessing and/or coordinating social services. 

Residents most challenged by this were older adults, low income individuals, people of color, 

limited proficiency English speakers, and individuals with complex and chronic conditions. 28 

Conditions that leader to poor health outcomes in children were lack of healthy-eating, lack of 

physical activity, obesity, tobacco/vaping, alcohol and stress. Additionally, 10.6% of children in 

Plymouth have asthma.  

 

 

 

 

                                                           
 

28 Beth Israel Deaconess Hospital-Plymouth: Community Health Needs Assessment 2019. Pp. 3-5 
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IV. Plymouth Climate and Health Vulnerability  

Climate change affects health in numerous ways. Beyond direct impacts such as heat illness, 
exposure to flood waters, or injury during a storm, climate change affects the social and 
environmental conditions that contribute to poor long-term health outcomes, such as food 
insecurity, poor air and water quality, and displacement. When public health and climate change 
are considered together, strategies to minimize and adapt to climate change also provide 
tremendous public health benefits while ensuring resilient and healthy communities into the future.  

Figure 10 The Center for Disease Control and Prevention graphic on the interconnectivity between 
climate change and public health.  

 

By evaluating climate risks through the social determinants of health, Plymouth can prioritize 
actions so that all residents, workers, and business owners can thrive in the face of our changing 
climate. For example, poverty can limit access to healthy foods, safe neighborhoods, unstable 
housing or substandard education. Addressing climate change and health disparities or public 
health challenges requires transformational change in systems that support the community of 
Plymouth.  

Climate-Ready Healthy Plymouth is therefore an effort to institute systemic change that promotes 
climate resilience and community health for generations to come. This effort is guided by the 
following fundamentals:   
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This section will evaluate climate change impacts in relationship to the MA DPH identified Social 

Determinants of Health. The following climate change and public health vulnerabilities and 

strengths are specific to the Town of Plymouth and informed public engagement for this planning 

process and the Municipal Vulnerability Preparedness workshop to create a five-year action plan 

for climate and public health resilience.  
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4.1 Neighborhood and Built Environment 

Built environment is a critical social determinant of health that shapes the physical character of the 

places where we live, learn, work, travel, and play. The Neighborhood and Built Environment 

category includes infrastructure such as critical facilities, transportation, parks and open space, 

streets, utilities and the systems that connect them such as roads, bridges, parks, etc. It as includes 

the environmental exposure that threatens them.29. Healthy, livable communities are ones that 

have minimal exposure to environmental and climate risks, well-maintained and highly functioning 

infrastructure (sewer systems, stormwater systems, well-maintained buildings, etc.) and a 

thoughtful and complete network that connects these systems. Sea level rise, changing 

precipitation, and warming temperatures, and other climate hazards have a profound impact on 

the category Neighborhood and Built Environment through increased risk of flooded buildings, 

toxic exposure, disconnection of networks, utility system malfunction, wildfire damage, and tree 

felling damage. In this section, we explore how climate change affects Plymouthõs critical facilities, 

utilities, transportation systems, and parks and open space.  

4.1.1 Critical Facilities 
Critical Facilities are defined as important infrastructure that enable a community to function on a 

day to day basis or in an emergency or are facilities that provide special services to vulnerable 

populations. These include municipal buildings like Town Hall that allow the Town to function, 

Emergency Services such as police and fire, public housing, schools, long-term care facilities, dams, 

correctional facilities, and energy facilities. This study evaluated critical facilities in Plymouth in 

relation to sea level rise, storm flooding at the 1% and the 0.2% Annual Chance Flood event, and 

urban heat islands and are depicted in Figure 11 and listed in Table 5. Most critical facilities that 

serve the Townõs function and emergency response are safe from climate hazard zones with some 

exceptions.  

There are seven critical facilities located in an urban heat island, importantly these include 

affordable housing and long-term care; these are discussed in greater detail in 4.3.3 Housing 

Vulnerability. The critical facilities most vulnerable to flooding, both of which are located in open 

water areas to serve their function, are dams (Error! Reference source not found.) and s

tormwater outfalls ( 

Figure 13 Map of Plymouthõs sewer pump station and electric company easements and climate 

vulnerability to SLR, inland flooding and extreme heat.  

                                                           
 

29 Massachusetts Department of Public Health. Massachusetts State Health Assessment. Boston, MA; October 
2017 
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Most residents in Plymouth have onsite wastewater systems. Because 95% Plymouthõs soils are 

excessively drained, conditions are suitable for Onsite Wastewater Systems (OSWS) and 

wastewater from OSWS recharges the groundwater aquifer. OSWS proximate to rivers, 

wetlands, and the coast, where the groundwater table would be most affected by sea level rise 

or flooding from extreme precipitation events, are geographically the ones at risk. At the coast, 

sea level rise will displace and potentially intrude into near-shore fresh groundwater tables, 

bringing the fresh groundwater (which is less dense) closer to the surface. This mechanism could 

cause several complications. First, sea level rise and storm surge could ultimately expose and/or 

destroy the OSWS completely (). White Horse Beach OSWS are most vulnerable because of its 

low-lying area and residences located in a VE: High Risk Flood Zone (Section 4.3.3 Housing 

Vulnerability and Table 17). Second, there will more shallow depth to ground water limiting septic 
























































































































































































































































